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DETAILED ACTION 

Status of Claims 

Claims 1-25 are cancelled and Claims 26-42 are new. 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the fde. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 26-36 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claims 26 and 27 claim "alkali metals and halogen elements in a ratio alkali/(zinc + lead) 
between a total of the number of moles of alkali salts and a total of the number of moles of lead 
of at least 0.1." It is not clear what the actual ratio is for alkali/(zinc + lead) and how this relates 
to a total of the number of moles of alkali salts and a total of the number of moles of lead. 

Claim 36 recites the limitation "exhaust gas produced in the method of reduction 
treatment of metal oxides" in lines 2 and 3. There is insufficient antecedent basis for this 
limitation in the claim. 
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Claim Rejections - 35 USC §103 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claims 26-33 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Myerson et al (US 5,942,198) (Myerson et al '198) in view of Myerson et al (US 5,851,490) 
(Myerson et al '490) and Ibaraki et al (US 6,755,888 B2). 

Myerson et al ' 198 teaches the beneficiation of furnace dust, for recovery of chemical 
and metal values. Regarding Claims 26 and 27, the furnace dust includes zinc, lead, and iron 
compounds (column 1, lines 21 and 22). A carbon product is also used (column 6, line 58). The 
dust may contain the following in Table 1 : 
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The dust is fed to a hydrometallurgical process (column 10, line 15), which inherently includes 
water. Solutions of pH greater than 10 or less than 3 can be used in addition to ammonium 
chloride (column 16, lines 12-17); other solutions include sodium hydroxide, ammonium sulfate, 
ammonium phosphate, potassium hydroxide, ammonia/ammonium oxalate, and 
ammonia/ammonium carbonate (column 7, lines 35-38). Regarding the pH, in the case where 
the claimed ranges overlap or lie inside ranges disclosed by the prior art, a prima facie case of 
obviousness exists. See MPEP § 2144.05. The precipitate, which includes iron oxide, is dried 
(column 30, lines 58, 65 and 66), compacted and sent to a reduction furnace to produce DRI 
(column 31, lines 4-12). 

However, Myerson et al '198 does not specifically teach the alkali /(zinc + lead) ratio or 
charging the dehydrated material to a rotary reduction furnace as in Claims 26 and 27. 

Regarding the alkali/(zinc + lead) ratio, Myerson et al '490 teaches utilizing pH control in 
the recovery of metal and chemical values from industrial waste streams. Table I shows a typical 
industrial waste stream: 
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The ratio of [(NaO + NaCl) + (K 2 0 +KC1 2 )] to (ZnO + PbO) is within the claimed range. It 
would have been obvious to one of ordinary skill in the art at the time the invention was made 
that the flue dust in Myerson et al '198 could contain the alkali compounds of Myerson et al 
'490, since both Myerson et al ' 198 and Myerson et al '490 both teach the same endeavor of 
treating furnace dust from the same type of metalworking process. 

Regarding the rotary hearth furnace, Ibaraki et al teaches a facility for reducing metal 
oxide. A powdery mixture having a moisture content of 100% or higher relative to the total mass 
of a metal oxide-containing powder and a carbon-containing powder is made into a slurry and 
mixed by stirring. The slurry is dehydrated and compression-molded into articles. The articles 
are reduced by a rotary hearth furnace thereby to provide a metal (abstract). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made that the compacts of 
Myerson et al ' 198 could be reduced to DRI in the rotary furnace of Ibaraki et al, sine Ibaraki et 
al teaches that using a rotary hearth furnace to produce reduced iron is a process of high 
productivity (column 1, lines 21-23). 

Regarding Claim 28, Table I of Myerson et al '490 teaches alkali metals and halogen 
elements within the claimed range. 

Regarding Claim 29, Myerson et al '198 teaches a dust/solution ratio in Example 1 of 
1 : 100 (column 16, line 49) and 1 : 10 in Examples 2 and 7, which is within the claimed range. 
However, Myerson et al ' 198 is silent with respect to the mass ratio of powder and water in the 
dehydrated material. 

Ibaraki et al teaches dehydrating to a moisture content of 16-26% by mass before 
compression molding (column 5, lines 49-51). It would have been obvious to one of ordinary 
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skill in the art at the time the invention was made to dehydrate the compact in Myerson et al '198 
to a content of 16-26% (not more than 1 :0.4 is not more than 40% water content), since Ibaraki et 
al teaches that the steps of dehydration lead to explosive-free cracking of shaped articles and 
reduction is economical (column 17, lines 36-41). 

Regarding Claim 30, Myerson et al ' 198 teaches that ammonium chloride is added at a 
temperature above 90 °C as shown in Table II: 
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A temperature of 80 °C is not substantially different for 90 °C; a prima facie case of obviousness 
exists where the claimed ranges and prior art ranges do not overlap but are close enough that one 
skilled in the art would have expected them to have the same properties. See MPEP § 2144.05 I. 

Regarding Claim 31, Ibaraki et al teaches that reduction through calcination by a rotary 
hearth without drying a moisture-rich powdery raw material is desirable (column 4, lines 11-14). 

Regarding Claim 32, Ibaraki et al teaches the thickness or diameter of the compressed 
shapes is 30 mm or less (column 10, line 65). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made that the that the compacts in Myerson et al 
'198 would be within the range taught by Ibaraki et al, since Ibaraki et al teaches that the 
explosiveness of the shaped articles is influenced by their sizes. If the size is 30 mm or more, 
they explosively crack in the furnace (column 10, lines 59-63). 
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Regarding Claim 33, Ibaraki et al shows in Tables 1 and 2 the amount of oxygen and 
carbon in the pellets. The ratio of carbon in the reduction of iron oxide is controlled; 10 to 70% 
of the carbon atoms reactive with iron oxide are reacted to produce carbon dioxide (column 12, 
lines 27-48). A particular parameter must first be recognized as a result-effective variable, i.e., a 
variable which achieves a recognized result, before the determination of the optimum or 
workable ranges of said variable might be characterized as routine experimentation; therefore a 
prima facie case of obviousness exists. See MPEP § 2144.05 II B. The furnace temperature is 
about 1210 °C (column 15, lines 42 and 43). 

Regarding Claim 35, Mycrson ct al '198 teaches that the dust is from steelmaking. 

Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Myerson et al 
' 198 in view of Myerson et al '490 and Ibaraki et al as applied to claim 26 or 27 above, and 
further in view of Hoffman et al (US 6,648,942 B2). 

Myerson et al ' 198 in view of Myerson et al '490 and Ibaraki et al discloses the invention 
substantially as claimed. However, Myerson et al ' 1 98 in view of Myerson et al '490 and Ibaraki 
et al does not disclose an exhaust gas treatment facility having at least one of a waste heat boiler 
an air preheater as claimed. 

Hoffman et al teaches a method and apparatus of iron-making/steel-making using a 
modified rotary hearth furnace (abstract). The invention can include utilizing tempered flue gas 
in a cogeneration scheme whereby the sensible heat is converted to steam by way of heating 
boiler feed water in a waste heat boiler. The generated stem could then be converted into 
electricity (column 7, lines 26-31). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to use a waste heat boiler in the process of Myerson et al '198 
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in view of Myerson et al '490 and Ibaraki et al as taught by Hoffman et al, since the generation 
of electricity is known work in one field of endeavor. Using a waste heat boiler for the 
generation of electricity is predictable to one of ordinary skill in the art. 

Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Myerson et al 
' 198 in view of Myerson et al '490 and Ibaraki et al as applied to claim 26 or 27 above, and 
further in view of Tateishi et al (US 6,368,379 Bl). 

Myerson et al ' 198 in view of Myerson et al '490 and Ibaraki et al discloses the invention 
substantially as claimed. However, Myerson et al '198 in view of Myerson et al '490 and Ibaraki 
et al does not disclose that the exhaust gas from the rotary hearth furnace is used as a feed 
material for zinc and/or lead. 

Tateishi et al teaches an apparatus and method for producing reduced metal using a 
moving hearth reducing furnace (abstract). Zinc is a typical volatile component contained in the 
agglomerate. When the gas containing this volatile component is discharged from the exhaust 
site, the volatile component is accumulated (column 6, lines 22-26). It would have been obvious 
to one of ordinary skill in the art at the time the invention was made that the exhaust gas in 
Myerson et al ' 198 in view of Myerson et al '490 and Ibaraki et al would contain zinc, since 
Tateishi et al teaches that zinc is a typical volatile component in the same field of endeavor, and 
it would be obvious to recover the zinc for further processing. 

Claims 37, 38 and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ibaraki et al in view of Tateishi et al. 
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Ibaraki et al teaches a reducing furnace of the rotary hearth-type and a method for 
reducing a metal oxide simplified in the process from dehydration to molding (abstract) as shown 
below in Figure 1 : 




Ibaraki et al also teaches mixing and stirring a powdery raw material which is in a moist-rich 
slurry condition. The powdery raw material includes steelmaking dusts and a carbon-based 
powder. Water is used as the solution (column 7, lines 14-32). The powdery raw material is 
dehydrated by a press filter (column 8, line 4). The material is then conveyed to a compression 
molding machine (lines 64 and 65). Dust is collected in 12. Specifically regarding Claim 38, 
Ibaraki et al does not teach adding carbon-bearing material after dehydration as claimed. 
However, selection of any order of performing process steps is prima facie obvious in the 
absence of new of unexpected results. See MPEP § 2144.04 IV C. 

Ibaraki et al does not disclose that the exhaust gas from the rotary hearth is zinc oxide. 
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Tateishi et al teaches an apparatus and method for producing reduced metal using a 
moving hearth reducing furnace (abstract). Zinc is a typical volatile component contained in the 
agglomerate. When the gas containing this volatile component is discharged from the exhaust 
site, the volatile component is accumulated (column 6, lines 22-26). It would have been obvious 
to one of ordinary skill in the art at the time the invention was made that the exhaust gas in 
Ibaraki et al would contain zinc, since Tateishi et al teaches that zinc is a typical volatile 
component in the same field of endeavor. 

Regarding Claim 42, the moisture content is 16-26% (abstract). 

Claims 39-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ibaraki et al 
in view of Tateishi et al as applied to claim 37 above, and further in view of Myerson et al '198. 

Myerson et al ' 198 teaches the beneficiation of furnace dust, for recovery of chemical 
and metal values. The furnace dust includes zinc, lead, and iron compounds (column 1, lines 21 
and 22). The dust can also include fly ash (column 8, line 26). A carbon product is also used 
(column 6, line 58). The dust is fed to a hydrometallurgical process (column 10, line 15), which 
inherently includes water. Solutions of pH greater than 10 or less than 3 can be used in addition 
to ammonium chloride (column 16, lines 12-17); other solutions include sodium hydroxide, 
ammonium sulfate, ammonium phosphate, potassium hydroxide, ammonia/ammonium oxalate, 
and ammonia/ammonium carbonate (column 7, lines 35-38). Regarding the pH, in the case 
where the claimed ranges overlap or lie inside ranges disclosed by the prior art, a prima facie 
case of obviousness exists. See MPEP § 2144.05. The precipitate, which includes iron oxide, is 
dried (column 30, lines 58, 65 and 66), compacted and sent to a reduction furnace to produce 
DRI (column 3 1 , lines 4-12). It would have been obvious to one of ordinary skill in the art at the 
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time the invention was made to add ammonium chloride, sodium hydroxide, ammonium sulfate, 
ammonium phosphate, potassium hydroxide, ammonia/ammonium oxalate, and 
ammonia/ammonium carbonate to the solution in Ibaraki et al, since Myerson et al ' 198 teaches 
economically extracting zinc and other products from industrial waste streams (column 6, lines 
22-24). Regarding the pH adjuster as fly ash, the presence of fly ash as taught by Myerson et al 
'198 would obviously perform the same function. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Green (US 6,666,903 Bl) teaches liquor compositions for the extraction of metallic 
elements from a metal-contaminated starting material such as dusts. 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TIMA M. MCGUTHRY -BANKS whose telephone number is 
(571)272-2744. The examiner can normally be reached on M-F 7:00 am - 3:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Roy King/ 

Supervisory Patent Examiner, Art Unit 
1793 

IT. M. M./ 

Examiner, Art Unit 1793 
4 June 2008 



